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a b s t r a c t
Internet data collection is becoming increasingly popular in all research ﬁelds dealing with human per-
ceptions, behaviors and opinions. Advantages of internet data collection, when compared to the tradi-
tional paper-and-pencil format, include reduced costs, automatic database creation, and the absence of
researcher-related bias effects, such as availability and complete anonymity. However, the validity and
reliability of internet gathered data must be established, in comparison to the usual paper-and-pencil
accepted formats, before an inferential analysis can be done. In this study, we compared questionnaire
data gathered from the internet with that from the traditional paper-and-pencil in a sample of college
students. The questionnaires used were the Maslach Burnout Inventory – Student Survey (MBI-SS), the
Oldenburg Burnout Inventory (OBI-SS) and the Copenhagen Burnout Inventory (CBI-SS). Data was gath-
ered through a within-subject cross randomized and counterbalanced design, on both internet and
paper-and-pencil formats. The results showed no interference in the application order, and a good reli-
ability for both formats. However, concordance between answers was generally higher in the paper-
and-pencil format than on the internet. The factorial structure was invariant in the three burnout inven-
tories. Data gathered in this study supports the Internet as a convenient, user-friendly, comfortable and
secure data gathering method which does not affect the accepted factorial structures existent in the
paper format of the three burnout inventories used.
 2011 Elsevier Ltd. All rights reserved.
1. Introduction
In the last few decades, researchers have started using the inter-
net as a vehicle to gather data. Several questionnaires have been
adapted to online forms and data has been ﬂowing steadily from
these tools. The psychometric quality of data gathered on the inter-
net, by means of online questionnaires, has been extensively scru-
tinized and several studies have tried to understand how the
internet may affect the validity and the reliability of different ques-
tionnaires and psychometric scales (Bates & Cox, 2008; Bressani &
Downs, 2002; Buchanan et al., 2005; Carlbring et al., 2007; Fish,
McGuire, Hogan, Morrison, & Stewart, 2010; Hedman et al., 2010;
Herrero & Meneses, 2006; Hewson & Charlton, 2005; Im et al.,
2005; Luce et al., 2007; McCabe, Boyd, Young, Crawford, & Pope,
2005; Meyerson & Tryon, 2003; Miller et al., 2002; Naus, Philipp,
& Samsi, 2009; Riva, Teruzzi, & Anolli, 2003; Suris, Borman, Lind,
& Kashner, 2007). Some of the advantages of the internet data col-
lection, when compared to the traditional paper-and-pencil self-
report, mail and telephone surveys, include a lower cost, a larger
sampling frame which may include geographically distant areas,
respondent commodity, absence of interviewer biased responses,
easy database creation, reduced data typos and commodity of data
analysis. (Luce et al., 2007; Miller et al., 2002; Naus et al., 2009; Re-
ips, 2001; Riva et al., 2003). However, as pointed out by Riva et al.
(2003), Buchanan et al. (2005), Herrero and Meneses (2006), Luce
et al. (2007), Naus et al. (2009) and Hedman et al. (2010), the psy-
chometric properties of the data from measurement scales de-
ployed online, are not necessarily equivalent to the psychometric
properties evaluated in paper-and-pencil application of the same
instruments, which have been previously shown to produce valid
and reliable data. Thus, the psychometric evaluation of data gath-
ered from online measurement instruments must be performed
before one can use the data in further inferential analysis. Addi-
tionally, as stated by Bowling (2005), different response methods
can produce different bias in the data and these should be investi-
gated whenever a measurement instrument is deployed in a form
different from the one validated originally.
Studies of the equivalence between internet and paper-
and-pencil forms have been conducted with several measurement
instruments for diverse areas, such as alcohol and drug abuse
(McCabe et al., 2005; Miller et al., 2002), sexual desire clues
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(Meyerson & Tryon, 2003), stress and depression (Herrero &
Meneses, 2006; Naus et al., 2009), panic/agoraphobia (Carlbring
et al., 2007), aggression, impulsivity, health functioning (Suris
et al., 2007), psychological assessment (Naus et al., 2009; Suris
et al., 2007), prospective memory (Buchanan et al., 2005), social
anxiety disorder (Hedman et al., 2010), personality testing
(Buchanan & Smith, 1999; Naus et al., 2009) and Chronic Pain
Acceptance (Fish et al., 2010).
The inﬂuence of the internet on possible bias in responses, lack
of reliability, validity and the factorial structure of measurement
instruments is controversial. Several studies have shown that some
instruments maintain their psychometric properties when adapted
to the internet, when compared to the traditional paper-and-pencil
format (Bates & Cox, 2008; Bressani & Downs, 2002; Fish et al.,
2010; Herrero & Meneses, 2006; Hewson & Charlton, 2005;
McCabe et al., 2005; Meyerson & Tryon, 2003; Thorndike et al.,
2009). However, several other reports have shown that the reliabil-
ity, validity and factor structure of instruments adapted to the
internet were not equivalent to the observed in paper-and-pencil
applications (Buchanan et al., 2005; Finegan & Allen, 1994;
Hedman et al., 2010; Im et al., 2005; Luce et al., 2007; Naus
et al., 2009; Suris et al., 2007; Whitener & Klein, 1995). It needs
to be pointed out that, although invariance of factor structures of
internet vs. paper-and-pencil applications are a common concern
amongst researchers, only a very few studies have explored the
formats’ equivalence using appropriate cross-sampling within-
subject designs (Bressani & Downs, 2002; Carlbring et al., 2007;
Naus et al., 2009), and/or multi-group structural equation model-
ing analysis to demonstrate invariance of factorial structures
(Buchanan et al., 1999; Fish et al., 2010; Herrero & Meneses,
2006; Hewson & Charlton, 2005).
As far as we know, there is no published research on Burnout
inventories application through the internet, nor any studies on
the psychometric properties of the data gathered on another for-
mat different from paper-and-pencil.
Burnout is a multifactorial syndrome characterized by three key
dimensions: emotional exhaustion, cynicism and reduced efﬁ-
ciency (Maslach, Jackson, & Leiter, 1996). The ﬁrst studies about
burnout in the work place showed that this syndrome can impair
productivity, damage human relations, cause depression and be
the precursor to more serious mental and psychological conditions.
Initially, burnout was considered a psychological syndrome spe-
ciﬁc to professionals performing aid or support tasks to other peo-
ple (e.g., doctors, lawyers, psychologists, teachers, etc.). Research
on the burnout syndrome has shown, however, that it is not exclu-
sive to aid-related professionals. On the contrary, it is extensible to
all professional activities (Leiter & Schaufeli, 1996; Maslach,
Schaufeli, & Leiter, 2001). The concept of burnout has also been ap-
plied to people involved in such activities as full-time motherhood
or undergraduate/graduate full-time studies (Koeske & Koeske,
1991; Maroco & Tecedeiro, 2009; Maroco, Tecedeiro, Martins, &
Meireles, 2008), that are not generally labeled as professions, but
share some of the characteristics of the so-called ‘classical’ jobs.
According to Maroco et al. (2008), college students constitute a
population susceptible to burnout, since they experience multiple
socio-economic constrains, academic work requirements (term pa-
pers, tests and examinations), social and personal pressures related
to teachers and colleagues. On the other hand, they frequently
experience a lack of quality time spent with family and friends,
and may experience stress related with future professional expec-
tations and usefulness of their studies. Student burnout has been
mainly evaluated with the Maslach Burnout Inventory (MBI),
adapted to college students by Schaufeli, Martinez, Pinto, Salanova,
and Bakker (2002) from the MBI-General Survey proposed by
Maslach et al. (1996). MBI’s use to measure burnout has been
criticized by some researchers, and there are two other burnout
measuring instruments in the public domain, namely the Olden-
burg Burnout Inventory (OLBI) (Demerouti, Bakker, Nachreiner, &
Schaufeli, 2001) and the Copenhagen Burnout Inventory (CBI)
(Kristensen, Borritz, Villadsen, & Christensen, 2005). As far as we
know, these inventories have been applied only in the paper-
and-pencil format. More recently, the MBI has been adapted to
the internet (Maroco & Tecedeiro, 2009; Maroco et al., 2008).
However, no studies of the psychometric properties as well as of
the factorial invariance of the internet format, when compared to
paper-and-pencil format, have been reported. In this study, we
investigated the reliability, inter-format agreement, factorial
validity and the invariance of the MBI-SS, OLBI and CBI applied
through the internet, as an online format vs. paper-and-pencil
format, using a within-subjects counterbalanced design.
2. Methods
2.1. Design
A crossover experiment was used in two sequential steps. In the
ﬁrst evaluation step, half the participants were randomly assigned
the paper-and-pencil questionnaire (group 1) and the other half
the internet questionnaire (group 2). After a 1-week washout per-
iod, the two groups were switched: group 1 was therefore assigned
the internet questionnaire in the 2nd moment, while group 2 was
assigned to the paper-and-pencil questionnaire. The pairing of the
two questionnaire forms (internet and paper-and-pencil) was as-
sured by an anonymous alphanumeric code given to each partici-
pant who ﬁlled it in on both questionnaire formats. Paper and
pencil questionnaires were ﬁlled in a classroom while the internet
questionnaires were ﬁlled in the computer lab. In both situations,
after giving the ﬁlling instructions, the researcher left the rooms
unattended. Items’ order in the three questionnaires was main-
tained as in the original versions, but the three questionnaires or-
der was randomly assigned.
2.2. Participants
Participants were recruited from a pool of 170 graduating stu-
dents from the Faculdade de Odontologia de Araraquara, UNESP,
Brazil. After a brief presentation of the project and its objectives,
151 participants, from both genders, signed up voluntary (88.8%
sampling rate). From these 151 students, one did not answer the
internet questionnaire and was therefore removed from the study.
Only students that completely answered both paper-and-pencil
and internet questionnaires were included in the ﬁnal sample.
Thus, the ﬁnal, non-probabilistic convenience, sample was com-
posed by 150 participants. Participants average age was 21.2
(SD = 2.32) years old. In terms of gender, 24.7% were male and
75.3% were female.
2.3. Instruments
The burnout status was evaluated by a set of three burnout
inventories, that were available in the researched literature: the
Maslach Burnout Inventory – Student Survey (Schaufeli et al.,
2002); the Oldenburg Burnout Inventory (Demerouti et al., 2001)
and the Copenhagen Burnout Inventory (Kristensen et al., 2005).
2.3.1. Maslach Burnout Inventory – Student Survey (MBI-SS)
The Maslach Burnout Inventory (MBI), originally proposed by
Maslach and Jackson (1981), is the most used Burnout inventory
both in research and clinical practice to diagnose Burnout.
Schaufeli et al. (2002) adapted the MBI to college students, gener-
ating the Maslach Burnout Inventory – Student Survey (MBI-SS).
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The MBI-SS is composed by 15 items scored on a 7-point frequency
rating scale that ranges from 0 (Never) to 6 (Always). The MBI-SS
deﬁnes three scales: Emotional Exhaustion, Cynicism and Efﬁcacy.
In this research, the MBI-SS used was the Portuguese adaptation, in
consonance with the 2009 linguistic agreement adopted by the
Portuguese speaking countries, from the Maroco et al. (2008)
(European Portuguese) and Carlotto and Câmara (2006) (Brazilian
Portuguese) previous adaptations of the MBI-SS. In these studies,
the three factor structure of the original MBI-SS inventory was con-
ﬁrmed in both the Portuguese and Brazilian samples.
2.3.2. Oldenburg Burnout Inventory (OLBI)
Although MBI is the most used burnout inventory, its use is not
free from criticism, namely on the item formulation and core
dimensions assessed. Building on some of those criticisms,
Demerouti et al. (2001) developed theOldenburg Burnout Inventory
(OLBI) for the general population with empirical construct validity
(Demerouti, Bakker, Vardakou, & Kantas, 2003; Halbesleben &
Demerouti, 2005). The OLBI is composed of 16 Likert type items,
scored on a 4-point rating scale, ranging from 1 (Strongly agree)
to 4 (Strongly disagree). The OLBI deﬁnes two scales: Exhaustion
and Disengagement. Scores for 4 items of each dimension need to
be reversed before the sub-scales’ scores can be added. The
Halbesleben and Demerouti (2005) English version of the OLBI
was translated to Portuguese and back-translated to English, with
some items adapted to the college context.
2.3.3. Copenhagen Burnout Inventory (CBI)
Kristensen et al. (2005) proposed the Copenhagen Burnout
Inventory (CBI) for use with the general population. The CBI is
composed of 19 items on a 5-point rating scale from 1 (Never) to
5 (Always). It deﬁnes three scales: personal burnout, work related
Burnout and Client related burnout. Kristensen et al. (2005) pro-
vided empirical support of the reliability and validity of the CBI,
and showed it was adapted to different populations, from 15 differ-
ent professional occupations. As far as we know, no previous adap-
tation to college students had been attempted. In this research we
translated and adapted the CBI to the Portuguese speaking college
student population. In this process, the original client-related
Burnout scale was increased to include two new scales: fellow
students’ related burnout and teacher related burnout. The work-
related burnout was also adapted to course-work related burnout.
2.4. Procedure
The invitation to participate in this research project was done
verbally by the project researchers. After the project presentation
and information regarding voluntary participation, students’ con-
sent was obtained in accordance with the Local Ethical Committee
on research with Humans (Comitê de Ética em Pesquisa em Seres
Humanos da Faculdade de Odontologia de Araraquara – UNESP).
Each participant was anonymously assigned an identiﬁcation code,
used with the single propose to pair both forms of the question-
naire. A speciﬁc website was built to host the internet question-
naires. These questionnaires were available online for a 2-month
period (November/December 2009). The participants were shown
all the questionnaire items and all answers to the items could be
checked and changed before submission. Paper-and-pencil ques-
tionnaires were distributed amongst the participants, after regular
class hours, by a research team member who left the room unat-
tended during the questionnaire ﬁlling. To evaluate the reproduc-
ibility of the answers to the paper-and-pencil and internet
questionnaires, the participants were required to ﬁll both forms
within a 1-week interval. This interval intended, on one hand, to
prevent memory effects in the answers and, on the other, to
prevent changes in burnout determinants (e.g., course work,
mid-terms, etc. . .) that could motivate different answers from the
previous ones. The order in which the questionnaire was ﬁlled by
each participant was randomly assigned.
2.5. Psychometric and statistical analysis
2.5.1. Face related validity
Face related validity was assessed by a multidisciplinary team
composed of eight psychometricians, psychologists and linguistic
experts. The semantic, idiomatic, cultural and conceptual equiva-
lence of the original inventories and the translated/adapted inven-
tories was assessed. The consensual versions were pre-tested with
a group of 20 voluntary students, to evaluate the comprehension
index (CI) and, if necessary, item reformulation was performed un-
til the overall CI was larger than 80%.
2.5.2. Construct related validity
Construct related validity for the burnout inventories was as-
sessed by means of a Conﬁrmatory factor analysis. Factorial valid-
ity was assumed when the goodness of ﬁt statistics v2/df ranged
from 2 to 5, CFI (conﬁrmatory ﬁt index) and GFI (goodness of ﬁt in-
dex) were larger than 0.9 and RMSEA (root mean square error of
approximation) was smaller than 0.05 with P[rmsea 6 0.05]P 0.05
(see, e.g. Schumacker & Lomax, 1996). As appropriate, items with
low individual reliability were removed previously to further
analysis so that lack of factorial validity would not confound the
structural invariance analysis. Factorial invariance of Burnout
inventories in the paper-and-pencil vs. internet formats was
assessed by a multigroup conﬁrmatory factor analysis. Factorial
invariance was accepted when the measurement weights and fac-
tor covariances did not differ signiﬁcantly (p > 0.05) accordingly to
the multi-group Qui-square difference test (see, e.g., Loehlin, 2003
or Maroco, 2010). Convergent validity was evaluated with an aver-
age variance extracted (AVE) and composite reliability (CR) per fac-
tor. Convergent validity was accepted when AVEP 0.5 and
CRP 0.7 (Fornell & Larcker, 1981; Hair, Black, Babin, Anderson, &
Tatham, 2005). Scale discriminant validity was accepted when
the AVE for every two scales was larger the squared Pearson corre-
lation between the two scales (Fornell & Larcker, 1981).
2.5.3. Reliability
Reliability was estimated through internal consistency using
Cronbach’s alpha, and test–retest reliability. The formats’ stability
was evaluated with Pearson and intraclass correlations coefﬁ-
cients, for each scale and application format. Stratiﬁed Cronbach’s
alpha was estimated for the inventories totals. Reliability was as-
sumed for Cronbach’s alpha and correlations’ coefﬁcients greater
than 0.7 (Maroco & Garcia-Marques, 2006). The overall equivalence
for burnout, reporting from both questionnaires forms (Paper-
and-pencil and Internet), was evaluated by point estimates and
by a 95% interval estimates of Pearson correlation coefﬁcients
between the two forms with Z tests for statistical signiﬁcance.
Statistical signiﬁcant results were assumed for p < 0.05.
3. Results
3.1. Psychometric sensitivity
Psychometric sensitivity was judged from the distribution of
the items’ for the different burnout inventories. The Mean, Median,
Skewness and Kurtosis of all the items, in the three burnout inven-
tories, are presented in Table 1.
Most items in all sub-scales of MBI-SS, OLBI-SS and CBI-SS show
skewness and kurtosis values that do not differ markedly from the
Normal Distribution, both in the paper-and-pencil and internet
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formats. However, item 14 of the MBI-SS and item 25 of CBI-SS
showed a leptokurtic distribution for the paper-and-pencil and
internet forms, respectively (see Table 1). According to Kline
(2004) items with absolute values of skewness and kurtosis smal-
ler than 3 and 7, respectively, do not present non-normality prob-
lems that limit further use. This is the case for the large majority of
items in our study, for both paper-and-pencil and internet formats.
3.2. Construct related validity
Construct related validity was assessed by both factorial, con-
vergent and discriminant validities, as described in the Methods
section. A Conﬁrmatory factor analysis showed that 3 of the items
from the MBI-SS’ Efﬁcacy dimension had factor loadings smaller
than 0.5 in the paper-and-pencil format but not in the internet for-
mat. Thus, items 9, 10 and 14 were removed to improve factorial
validity and to prevent possible lack of ﬁt in the invariance analysis
due to poor factorial validity (see Table 2). Loadings smaller than
0.5 were also observed in both paper-and-pencil and internet for-
mats for the OLBI-SS. The global ﬁt assessment for the OLBI’s 2 fac-
tor proposed structure was quite poor in this sample, suggesting a
lack of factorial validity of this inventory for both paper-and-pencil
and internet formats. Thus, to improve the factorial validity of
OLBI-SS, items 3, 5, 6, 8, 9, 12, 14 and 16 were removed to improve
ﬁt (see Table 2) and only then factor invariance was evaluated.
Regarding the CBI-SS inventory, only item 10 showed a factor load-
ing lower than 0.5 in both paper-and-pencil and internet formats,
while item 22 only showed a loading smaller than 0.5 in the inter-
net format. Thus, items 10 and 22 were removed to assure good
factorial validity on the overall sample (see Table 2).
Regarding the overall ﬁt of the 2-factor (OLBI-SS), 3-factor (MBI-
SS and CBI-SS) and 4-factor (CBI-SS) of the data gathered from the
combined sample of internet and paper-and-pencil, the ﬁt, after
the removal of items with low individual reliability, was quite good
judging from the overall ﬁt indices results (see ‘‘both samples’’ in
Table 2).
Convergent validity, as evaluated by the average variance ex-
tracted, is low (<0.5) for Efﬁcacy in the MBI-SS paper-and-pencil
format, but not in the internet format (see Table 3). Low conver-
gent validity was observed for the two dimensions of the OLBI-SS
in both paper-and-pencil and internet formats although composite
reliability was within acceptable ranges. Within acceptable range
AVE values for convergent validity were observed in the four
dimensions of CBI-SS for both paper-and-pencil and internet for-
mats (see Table 3). Composite reliability for all sub-scales was also
appropriate in both formats (see Table 3). Discriminant validity, as
evaluated by the AVE of the scales being larger than the squared
Pearson correlation between two consecutive scales, was present
in all scales and application formats. The exceptions are Personal
and Study related burnout in the CBI-SS, for the internet formats
(see Table 3).
Factorial invariance between paper-and-pencil and internet for-
mats of the three inventories was evaluated by chi-square differ-
ence tests for models with free factor loadings vs. models with
equal factor loadings; equal factor loadings and equal covariances
and equal factor loadings, equal covariances and equal residual
variances in the two deployment formats. For MBI-SS, the models
with equal constrained factor loadings did not have a signiﬁcantly
poorer ﬁt than the model with free loadings (X2(9) = 13.793;
p = .130) and free covariances (X2(15) = 21.871; p = .111 (see Ta-
ble 4). Thus, factorial structure was invariant between paper-
and-pencil and internet formats. Factor invariance between
paper-and-pencil and internet formats was also observed for
Table 2
Factor weights (k) and overall ﬁt indices for the factor structures for the three burnout
inventories evaluated in paper-and-pencil, internet and both (merged) samples.
Inventory k v2/df CFI GFI RMSEA
MBI(paper-and-pencil) 0.44–0.90 2.105 0.933 0.893 0.086
MBI(internet) 0.75–0.94 2.737 0.925 0.871 0.108
MBI(Both samples) 0.60–0.92 2.360 0.913 0.856 0.068
OLBI(paper-and-pencil) 0.38–0.82 1.498 0.965 0.958 0.058
OLBI(internet) 0.16–0.90 1.669 0.954 0.951 0.067
OLBI(Both samples) 0.28–0.85 1.758 0.924 0.925 0.050
CBI(paper-and-pencil) 0.51–0.90 1.910 0.903 0.784 0.078
CBI(internet) 0.58–0.91 1.830 0.929 0.811 0.075
CBI(Both samples) 0.55–0.87 1.813 0.917 0.798 0.052
Table 3
Average variance extracted (AVE), composite reliability (CR) and squared correlations between sub-scales (r2) for MBI-SS, OLBI-SS and CBI-SS for both paper-and-pencil and
internet formats.
Inventories Paper-and-pencil Internet
AVE CR r2 AVE CR r2
MBI-SS
Exhaustion 0.577 0.872 0.127–0.332 0.658 0.905 0.061–0.398
Cynicism 0.725 0.887 0.227–0.332 0.786 0.916 0.188–0.398
Efﬁcacy 0.416 0.733 0.127–0.227 0.551 0.830 0.061–0.189
OLBI-SS
Exhaustion 0.361 0.689 0.210 0.445 0.760 0.122
Disengagement 0.442 0.749 0.210 0.397 0.681 0.122
CBI-SS
Personal burnout 0.577 0.889 0.059–0.677 0.609 0.902 0.106–0.671
Study related burnout 0.520 0.866 0.059–0.677 0.600 0.899 0.090–0.671
Colleagues related burnout 0.652 0.918 0.059–0.131 0.696 0.932 0.090–0.190
Teacher related burnout 0.642 0.898 0.131–0.280 0.710 0.924 0.119–0.190
Table 4
Factor invariance between paper-and-pencil and internet formats for MBI-SS, OLBI-SS
and CBI-SS. Values are, respectively, Chi-square statistics ðv2diff Þ, degrees of freedom
(df) and p values (p) for models with free parameters vs. models with equally
constrained factor weights; factor weights plus covariances and factor weights plus
covariances plus error residuals.
Inventory Model v2diff df p
MBI-SS Factor weights 13.793 9 0.130
Covariances 21.871 15 0.111
Error residuals 57.495 27 0.001
OLBI-SS Factor weights 6.473 6 0.372
Covariances 9.941 9 0.355
Error residuals 36.505 17 0.004
CBI-SS Factor weights 15.918 19 0.663
Covariances 23.143 29 0.770
Error residuals 79.751 52 0.008
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OLBI-SS (X2(6) = 6.473; p = .372) and CBI-SS (X2(19) = 15.918;
p = .663) (see Table 4). Pattern and scalar invariance was demon-
strated for all the burnout inventories assessed in this study. Mod-
els with constrained residuals showed poorer ﬁt than models with
free residuals (p < .05). However, this condition (equal residuals) is
only required to assume strict factorial invariance (Meredith &
Teresi, 2006).
3.3. Reliability
Pearson correlations between burnout scales from the three
inventories did not show signiﬁcant differences for both formats
(Paper-and-pencil vs. internet) (see Table 5).
Reliability, as estimated by internal consistency, was appropri-
ate for both methods and inventories. With the exception of the
OLBI-SS, the other scales estimates of Cronbach’s alfa from the
internet application were marginally larger than the ones obtained
with the paper-and-pencil application (see Table 6).
Format concordance for both total scores and burnout scales, as
estimated by the test–retest, the intraclass correlation point esti-
mates and the 95% conﬁdence intervals, was observed in all of
the burnout scales (see Table 7). However, format concordance
were generally higher (p < .05) in the paper-and-pencil than inter-
net format for the MBI-SS, OLBI-SS and CBI-SS.
4. Discussion
In this paper we evaluated the psychometric equivalence of
three Burnout inventories deployed via paper-and-pencil and
internet formats. As shown in Table 5, no signiﬁcant effects were
observed in burnout scores due the order of application of the
inventories (whether paper-and-pencil was followed by internet
or internet followed by paper-and-pencil). These results are consis-
tent with those of Naus et al. (2009) on depression, quality of life
and personality of college students, evaluated both on paper-
and-pencil and internet formats. There are, however, reports of
higher scores on the second application of several psychometric
scales, either in paper-and-pencil or internet formats, which has
been associated with learning effects (see e.g. Bressani & Downs,
2002; Carlbring et al., 2007). Nevertheless, it must be pointed out
that in the previous studies no cross-over designs were used. That
fact may be more important in explaining the order and learning
effects observed, than the format of the scales applied.
Reliability for the three Burnout inventories was quite good for
both paper-and-pencil as well as internet (Table 6). Similar high
Table 5
Point estimates and 95% conﬁdence intervals for Pearson correlation coefﬁcients (r) for paper-and-pencil and Internet formats between
group1 (paper application ﬁrst) and group 2 (internet application ﬁrst). p-values were obtained from a Z test for the equality of correlation
coefﬁcients for group 1 and group 2 for both deployment formats.
Burnout inventory Paper and pencil (n = 75) Internet (n = 75) p
r IC95% r IC95%
MBI-SS
Exhaustion 0.606 0.44–0.73 0.604 0.39–0.76 0.989
Cynicism 0.423 0.22–0.59 0.446 0.24–0.61 0.860
Efﬁcacy 0.549 0.37–0.69 0.613 0.45–0.74 0.564
Scale total 0.574 0.40–0.71 0.583 0.41–0.72 0.936
OLBI-SS
Exhaustion 0.507 0.32–0.66 0.685 0.54–0.79 0.094
Disengagement 0.660 0.51–0.77 0.678 0.53–0.78 0.841
Scale total 0.653 0.50–0.77 0.687 0.54–0.79 0.710
CBI-SS
Personal burnout 0.664 0.51–0.77 0.558 0.38–0.70 0.308
Study related burnout 0.547 0.37–0.69 0.712 0.58–0.81 0.096
Colleagues related burnout 0.651 0.45–0.79 0.622 0.46–0.74 0.774
Teacher related burnout 0.274 0.05–0.47 0.397 0.19–0.57 0.405
Scale total 0.527 0.34–0.67 0.665 0.52–0.76 0.195
Table 6
Inter-item correlation (r) and Cronbach’s alpha (a) for MBI-SS, CBI-SS and OLBI-SS for both paper-and-pencil as well as internet formats
(n = 150). Alpha for the scales’ total is the Stratiﬁed Cronbach’s Alpha.
Burnout inventory Papel Internet
rinter-item a rinter-item a
MBI-SS
Exhaustion 0.568 0.868 0.654 0.904
Cynicism 0.715 0.883 0.777 0.912
Efﬁcacy 0.386 0.716 0.548 0.829
Scale total 0.983 0.986
OLBI-SS
Exhaustion 0.356 0.690 0.437 0.756
Disengagement 0.407 0.733 0.304 0.636
Scale total 0.976 0.972
CBI-SS
Personal burnout 0.564 0.886 0.597 0.899
Study related burnout 0.512 0.863 0.593 0.897
Colleagues related burnout 0.648 0.917 0.685 0.929
Teacher related burnout 0.639 0.898 0.708 0.924
Scale total 0.998 0.999
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reliabilities were also observed in internet applications of several
scales and it was consensual that the reliability of several psycho-
metric scales was not compromised by its internet deployment
(Buchanan et al., 1999; Carlbring et al., 2007; Fish et al., 2010;
Hedman et al., 2010; Herrero & Meneses, 2006; Meyerson & Tryon,
2003; Naus et al., 2009).
Paper-and-pencil deployment of some sub-scales showed
slightly higher reproducibility and concordance than the internet
deployment (see Table 7). This may be explained by a research-
er–subject interaction during the distribution of the paper ques-
tionnaires in addition to a researcher presence effect vs. total
anonymity in the internet application. It is consensual that the re-
searcher’s presence alone during questionnaire ﬁlling by partici-
pants may condition their responses accordingly to their
perceptions of social desirability (see e.g. Bowling, 2005; Buchanan
et al., 2005; Herrero & Meneses, 2006; Richman, Kiesler, Weisband,
& Drasgow, 1999; Whitener & Klein, 1995).
Construct related validity, as evaluated by factorial, convergent
and discriminant validities, does not seem to suffer alterations
caused by the format of application. Only slight differences be-
tween the paper-and-pencil and internet formats were observed
in the overall ﬁt of the original factorial structures proposed for
the three inventories. Some of the items with lower factor weights
were generally associated with the paper-and-pencil format. The
evaluation of convergent and discriminant validity shows no
apparent effect of the inventories format (see Table 3). For both
MBI-SS, CBI-SS and OLBI-SS, the internet format showed slight
higher convergent and discriminant validity than the paper-and-
pencil format. It is apparent that the structural composition of
the inventories is more important for construct related validity
than the format of application.
Factorial structure invariance between paper-and-pencil and
internet formats was also analyzed after overall factorial ﬁt was
improved by removing items with low individual reliability. It
did not escape our attention that the lower factor weights were
generally associated with reversed items. Habituation effects to
previous, non-reversed, items may cause primacy effects resulting
in a larger probability of answering the ﬁrst points in the scale
when items are visually similar (2005). After the elimination of
problematic items, the invariance analysis showed no differences
in factor weight structures of MBI-SS, CBI-SS and OLBI-SS. Factorial
invariance is a key requirement when deploying psychometric
scales in different formats (paper-and-pencil, telephone, inter-
net. . .). Unfortunately, factorial invariance between different
deployment formats has not been evaluated in only but a few stud-
ies comparing equivalence of scales (see e.g. Fish et al., 2010;
Herrero & Meneses, 2006; Hewson & Charlton, 2005; Thorndike
et al., 2009). The fact that factor structure invariance may not be
present in different formats of psychometric scales has been
acknowledged in several similar studies comparing paper-and-
pencil, internet and telephone interview ﬁlling methods (Carlbring
et al., 2007; Hedman et al., 2010; Naus et al., 2009; Suris et al.,
2007). In an earlier study on the equivalence of computerized vs.
traditional research methods, Whitener and Klein (1995) identiﬁed
several factors that may explain the lack of factor equivalence and
threaten validity. These include socio-demographic differences be-
tween samples as has been acknowledged in other investigations
(Bowling, 2005; Herrero & Meneses, 2006; Hewson & Charlton,
2005; Im et al., 2005; Klovning, Sandvik, & Hunskaar, 2009); single
vs. group effects; mode of administration and instruments presen-
tation and social desirability (Bowling, 2005; Fan & Yan, 2010;
Hewson & Charlton, 2005; Thorndike et al., 2009; Whitener &
Klein, 1995). To minimize these effects, namely single vs. group ef-
fects and mode of administration, we adopted a cross-over design
with all the items being presented simultaneously, in the same or-
der, and with the possibility to review and change answers if de-
sired for both paper-and-pencil and internet formats. The
webpage, used for the internet deployment of the inventories,
reproduced exactly the item order and presentation format of the
paper inventories. However, as Buchanan et al. (2005) and Bates
and Cox (2008) pointed out, they may have been some affecting
effects more pronounced in internet than in paper-and-pencil for-
mats. These include higher perception of anonymity, absence of
the interviewer supervision, lower social interactions with inter-
viewers and other respondents, lower social desirability pressure
and larger environment variability during the questionnaires
ﬁlling. These effects may explain the slight larger convergent and
discriminant validity for the internet format in some of the scales.
However, in face of the scarcity of results, these effects may still be
speculative and empirical evidence is required before reliable con-
clusions can be drawn. Furthermore, the cognitive capacities of the
respondents must also be probed in a way to assure that the inter-
net deployment of scale maintains construct validity, internal
validity and reliability (Riva et al., 2003). In this study, we used a
cross-over design to assure internal validity. This type of method-
ological concern is required for reliable results in the comparison
of different deployment methods since it provides additional
strength to the conclusions related with the control of subject
Table 7
Test–retest (r) and intraclass correlation coefﬁcient (ICC) with respective 95% conﬁdence intervals for MBI-SS, OLBI-SS and CBI-SS in both paper-and-pencil and internet formats
(n = 150).
Inventory Test–retest ICC
Paper  Paper Internet  Internet Papel  Papel Internet  Internet
r IC95% r IC95% p ICC IC95% ICC IC95% p
MBI-SS
Exhaustion 0.842 0.79–0.88 0.697 0.60–0.77 0.002 0.839 0.78–0.88 0.696 0.60–0.77 0.002
Cynicism 0.711 0.62–0.78 0.592 0.48–0.69 0.074 0.708 0.62–0.78 0.589 0.47–0.68 0.076
Efﬁcacy 0.699 0.61–0.77 0.483 0.35–0.60 0.004 0.699 0.61–0.77 0.482 0.35–0.60 0.004
Scale total 0.732 0.65–0.80 0.645 0.54–0.73 0.154 0.732 0.65–0.80 0.644 0.54–0.73 0.150
OLBI-SS
Exhaustion 0.719 0.63–0.79 0.581 0.46–0.68 0.038 0.714 0.626–0.784 0.577 0.46–0.67 0.042
Disengagement 0.567 0.45–0.67 0.530 0.40–0.64 0.650 0.567 0.448–0.666 0.525 0.40–0.63 0.608
Scale total 0.751 0.67–0.81 0.563 0.44–0.66 0.004 0.748 0.668–0.811 0.562 0.44–0.66 0.004
CBI-SS
Personal burnout 0.787 0.72–0.84 0.665 0.56–0.74 0.025 0.787 0.72–0.84 0.665 0.56–0.74 0.025
Study related burnout 0.766 0.69–0.82 0.642 0.54–0.73 0.033 0.766 0.69–0.82 0.642 0.54–0.73 0.033
Colleagues related burnout 0.717 0.63–0.79 0.678 0.58–0.76 0.514 0.710 0.62–0.78 0.673 0.58–0.75 0.543
Teacher related burnout 0.698 0.61–0.77 0.498 0.37–0.61 0.007 0.697 0.60–0.77 0.488 0.36–0.60 0.005
Scale total 0.785 0.72–0.84 0.704 0.61–0.78 0.116 0.784 0.71–0.84 0.703 0.61–0.78 0.118
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characteristics. Unfortunately, this type of design has been used in
only but a few studies comparing the equivalence of formats (e.g.
Bressani & Downs, 2002; Carlbring et al., 2007; Naus et al.,
2009). Similarly, factor invariance, demonstrated by means of a
multi-group conﬁrmatory factor analysis, is also required before
equivalence of formats can be accepted.
It must be pointed out that the conclusions from this paper-
and-pencil vs. internet equivalence study may be hampered by
the relatively modest sample used, as well as confounding effects
of language translation, and conversion of the OBLI-SS and CBI-SS
from working professionals to college students. Results from other
college student samples (both Brazilian and Portuguese) have sug-
gested factorial invariance of the translated inventories when com-
pared to the original ones (our own data not shown). Despite these
limitations, our results do show that the format of the Burnout
inventories deployment may not inﬂuence the inventories psycho-
metric properties, namely the constructs’ related validity and reli-
ability. Empirical studies, as this one, showing the equivalence of
formats as well as demonstrating the psychometric qualities of
the measuring scales, must be pursued before a different format
of the scale can be used in collecting data (see also Hewson &
Charlton, 2005; Naus et al., 2009; Whitener & Klein, 1995). It also
needs to be acknowledged that the psychometric properties of a
measuring instrument are speciﬁcally related to a given instru-
ment in a given sample and not to the instrument per se (see also
Honaker, 1988; Suris et al., 2007). This implies that the study of the
psychometric properties of a given measuring instrument is re-
quired for every sample for which a generalization of results is nec-
essary, and internet samples do not escape these principles.
However, data gathered in this study shows that it is feasible to
use parallel versions of student burnout inventories in both medial
representations.
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